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Abstract: Objective: to explore the oral exhalation odor pattern characteristics among the common disease location of 
Chronic gastritis (CG) patients with qi stagnation syndrome by electronic nose. Methods: A total of 397 cases of CG patients with 
qi stagnation syndrome were selected and disease locations were judged by the syndrome elements differentiation method. Oral 
exhalation odor pattern was collected by the electronic nose (EN0l1103-A) based on array gas sensor technology. The amplitude 
and slope of response curves were selected as pattern characteristic parameters. Recognition of oral exhalation odor pattern 
characteristics between CG patients with qi stagnation syndrome and patients with non-qi stagnation syndrome was conducted 
by classifier algorithm. Oral exhalation odor pattern characteristics among the common disease locations of CG patients with qi 
stagnation syndrome were compared. Results: Distribution feature of disease location of qi stagnation syndrome elements in CG 
was 91.18% in the stomach, 38.29% in the spleen and 23.68% in the liver; the major disease location was stomach, spleen and 
stomach, liver and spleen stomach, liver and stomach. The pattern recognition of the oral exhalation odor pattern characteristics 
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between patients with qi stagnation syndrome of CG and non-qi stagnation syndrome patients of CG was by classifier algorithm: 
using random forest algorithm, the accuracy of random forest algorithm can reach 65.85%. The amplitudes of oral exhalation odor 
pattern curves of B, C, D, E, I,F, J of the stomach group and the combination of stomach and spleen group of CG patients with 
qi stagnation syndrome were significantly lower than those in the combination stomach and spleen and liver group (P<0.01). The 
slopes of oral exhalation odor pattern curves of B, C, D, E, F, I of the stomach group and the combination of stomach and spleen 
group of CG patients with qi stagnation syndrome were significantly lower than those in the combination stomach and spleen 
and liver group (P<0.01). The slope of the oral exhalation odor pattern curve A of the combination of stomach and spleen group 
was lower than that in the combination of stomach, spleen and liver group (P<0.05). Conclusion: Oral exhalation odor pattern 
characteristics of CG patients with qi stagnation syndrome and the difference among different disease locations can be judged 
preliminary by the combination of electronic nose and pattern recognition.
Key words: Chronic gastritis; Qi stagnation syndrome; Disease location; Electronic nose; Odor pattern; Classifier 
algorithm; Response curves amplitude; Rasponse curves slope; Pattern recognition
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传感器 胃组（176例） 脾胃组（98例） 肝胃组（39例） 肝脾胃组（49例）
A 58.85±27.81 65.44±40.85 68.57±41.15 67.79±33.18
B 69.35±61.31** 81.54±76.42** 106.12±104.00 129.59±88.00
C 29.35±30.46** 30.84±30.86** 45.30±47.01 56.50±47.47
D 35.90±31.40** 37.24±33.75** 55.71±53.69 66.76±54.11
E 70.94±67.96** 81.34±72.20** 95.93±76.29 121.82±76.11
F 208.69±98.33**218.41±102.94** 252.97±103.93 265.29±102.18
G 57.08±28.09 63.14±40.43 65.73±43.08 64.90±34.38
H 30.50±21.12 39.55±44.24 36.90±41.33 36.06±29.04
I 91.91±61.57** 101.85±71.48** 127.09±90.98 142.59±75.31
J 11.78±14.25** 10.93±7.43** 14.71±10.42 18.55±11.99
注：与肝脾胃组比较，*P<0.05，**P<0.01。下表同。







传感器 胃组（176例） 脾胃组（98例） 肝胃组（39例） 肝脾胃组（49例）
A 324.79±120.60 295.22±129.13* 360.17±109.59 344.10±142.19
B 378.14±325.38** 366.34±369.83** 623.59±788.02 692.30±535.64
C 167.93±179.35** 162.66±196.01** 264.34±284.17 325.79±289.07
D 206.43±186.98** 212.76±218.48** 329.81±325.19 396.29±338.65
E 390.35±361.50** 360.86±326.07** 513.33±392.63 620.76±411.70
F 1 218.28±649.07**1 194.92±724.17** 1 457.40±658.31 1 553.72±753.26
G 316.28±115.16 285.75±122.91 342.21±93.18 322.16±114.59
H 166.12±65.05 149.79±65.35 177.55±51.39 166.05±62.05
I 492.54±426.80** 492.98±377.86** 714.53±552.48 789.23±500.94
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